Effect of carbamylation on the molecular recognition action of amino benzothiazole by carrier protein.
Increasing benzothiazole derivatives containing amino or N-acyl structures in position 2 have been largely developed as pesticides and medicines. However, the structure-function relationship of 2-substituted benzothiazole derivatives has seldom been illustrated from the perspective of their albumin-binding nature. Herein, to probe the influence of carbamylation on the albumin-binding nature of benzothiazole derivatives, formyl group was introduced to the amine group of 2-amino benzothiazole (ABT) to yield a novel modified ABT (MABT). Their protein-binding properties were systematically deciphered by spectroscopy, molecular modeling and density functional theory (DFT) calculations. The interaction mechanisms, recognition thermodynamics and binding geometry were investigated and compared. The structural alteration of human serum albumin was explored using synchronous fluorescence emission and circular dichroism spectrum technologies. Based on experimental results, the structures of protein complex with MABT and ABT were revealed by molecular docking method. The differences in energy transfer efficiency and molecular orientation of ABT and MABT in new complexes were tentatively explained by DFT calculations. The work was expected to help to understand the impact of different substituents on the bioactivity of benzothiazole derivatives and guide for structural designs of new compounds.